
1/12/2016

1

Module 4
Plants and the ESC and SWM Laws,
Regulations and Minimum Standards

Module 4a.
Overview
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The Overall Principle
Protect downstream properties and waterways!

How do we do that?

From what?
Flooding, sediment deposition, erosive force of runoff,

contamination

Good house keeping, erosion control, sediment control,

runoff reduction, infiltration, stormwater

management, pollution prevention

Stormwater law and regulations

Stormwater

Erosion &
Sediment
Controls

Pollution
prevention

Post-
construction
practices

During Construction Post-Construction
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SWPPP Requirements
(9VAC25-870-54)

SWPPP

Approved
ESC plan

Approved
SWM plan

P2 plan

Control
measures
for TMDL

9 Performance Requirements of
the SWPPP (9VAC25-870-54)

Stormwater
volume and

velocity

Stormwater
discharges

Soil exposure

Steep slopes
Sediment

discharges

Natural buffers
and vegetated

areas

Soil
compaction
and topsoil

Stabilization
Outlet

structures
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ESC

Law

Regulations

Standards &
Specifications

SWM

Law

Regulations

Standards &
Specifications
(II-B & II-C)

Regulated Activities & Overview of
the ESC Law

The stated intent of the law is

“for the effective control of soil

erosion, sediment deposition,

and non-agricultural runoff to

prevent the unreasonable

degradation of properties,

stream channels, waters and

other natural resources”
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ESC Law and Regulations and Plants

Term Mention Where/how

Plant(s) 0

Planting 1 Agriculture activity

Vegetative (cover) 3 Definitions (denuded areas &
shore erosion)
Regulations (MS-3)

Stabilization
(with plants)

12 Definition (LDA & Natural
Channel Design)
Law (§ 62.1-44.15:57 Bonding)
Regulations (Definitions)
Regulations (MS-1, MS-2, MS-3,
MS-5, MS-7, MS-16d/e, (and MS-
18)

ESC and Plants

Definitions (Regulations)

"Stabilized" means land that has been treated to

withstand normal exposure to natural forces without

incurring erosion damage.
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ESC and Plants

MS-3. A permanent vegetative cover shall be

established on denuded areas not otherwise

permanently stabilized. Permanent vegetation shall

not be considered established until a ground cover is

achieved that is uniform, mature enough to survive

and will inhibit erosion.

ESC and Stabilization (Plants)

MS-1. Permanent or temporary soil stabilization shall

be applied to denuded areas within seven days after

final grade is reached on any portion of the site.

Temporary soil stabilization shall be applied within

seven days to denuded areas that may not be at final

grade but will remain dormant for longer than 14

days. Permanent stabilization shall be applied to

areas that are to be left dormant for more than one

year.
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ESC and Stabilization (Plants)

MS-2. During construction of the project, soil stock

piles and borrow areas shall be stabilized or

protected with sediment trapping measures. The

applicant is responsible for the temporary protection

and permanent stabilization of all soil stockpiles on

site as well as borrow areas and soil intentionally

transported from the project site.

ESC and Stabilization (Plants)

MS-5. Stabilization measures shall be applied to

earthen structures such as dams, dikes and diversions

immediately after installation.
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ESC and Stabilization (Plants)

MS-7. Cut and fill slopes shall be designed and

constructed in a manner that will minimize erosion.

Slopes that are found to be eroding excessively within

one year of permanent stabilization shall be provided

with additional slope stabilizing measures until the

problem is corrected.

ESC and Stabilization (Plants)

MS-16d. Material used for backfilling trenches shall be

properly compacted in order to minimize erosion and

promote stabilization.

MS-16e. Restabilization shall be accomplished in

accordance with this chapter.
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ESC and Stabilization (Plants)

MS-18. All temporary erosion and sediment control

measures shall be removed within 30 days after final

site stabilization or after the temporary measures are

no longer needed, unless otherwise authorized by

the VESCP authority. Trapped sediment and the

disturbed soil areas resulting from the disposition of

temporary measures shall be permanently stabilized

to prevent further erosion and sedimentation.

Vegetative Control Practices in
the ESCH

29-30 Seedbed
Preparation

• Surface
roughening

• Top soiling

31-34 Vegetation
Establishment

• Temporary
seeding

• Permanent
seeding

• Sodding

• Bermuda and
zoysiagrass
establishment

35-36 Mulches

• Mulching

• Soil stabilization
blankets and
matting

37-38 Other
Vegetative
Controls

• Trees, shrubs,
vines and
ground covers

• Tree
preservation and
protection
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Vegetative needs with structural
controls in ESCH

9-12 Dikes and
Diversions

•Temporary
Diversion Dikes

•Diversions

13-14 Sediment
Traps and Basins

• Temporary
Sediment Trap

• Temporary
Sediment Basin

17-21 Waterway and
Outlet Protection

• Stormwater
Conveyance
Channel

22-27 Stream
Protection

•Vegetative
Streambank
Stabilization

Choosing Plant Material for ESC

Type of
ESC

Control

Temporary

Permanent

< 1 year

> 1 year

Wrong
season

Right
season

Annual

Perennial

Annual
(or mulch)

Perennial
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Annual Perennial

Germination Fast (often 1 to
3 days)

Long (sometimes ½ year or
longer)

Growth Fast Slow

Flowering Early and
Abundant

At least after one year of
growing often much longer

Number of seeds Many Often few

Root system Shallow Extensive

Replanting Every year Long lived

Differences between annuals
and perennials

Annuals (Temporary Seeding)
according to the ESC Handbook

Winter (cold
season) annual

Summer (warm
season) annual



1/12/2016

12

Annuals (Temporary Seeding)
according to the ESC Handbook

Annuals (Temporary Seeding)
according to the ESC Handbook

? Invasive ?

? Suspect ?
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Perennials (Permanent Seeding)
according to the ESC Handbook

Species Type Season pH Drought
tolerance

Flooding
tolerance

Tall Fescue Grass Cold 5.5-6.2 Fair Low

Kentucky
Bluegrass

Grass Cold 6.0-6.5 Poor Low

Perennial
Ryegrass

Grass Cold 5.8-6.2 Fair Low

Hard Fescue Grass Cold 5.0-6.2 Good Fair

Red Fescue Grass Cold 5.0-6.2 Good Fair

Reed
Canarygrass

Grass Cold 5.8-6.2 Good Good

Perennials (Permanent Seeding)
according to the ESC Handbook

But also:

Weeping lovegrass Invasive
Orchard grass Suspect/Potentially invasive
Sericea lespedeza Invasive
Annual lespedeza Suspect
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SWM Law and Regulations and Plants
Term Mention Where/how

Plant(s) 2 Agriculture activity
Bioretention definition (Part II-C)

Planting 0

Vegetative
(cover)

9 Definitions (Hydrology - Regs)
Definitions (SWM conveyance - Regs)
Definition (Wetlands - Regs)
SWPPP requirements (Part II-A)
SWM plan (Part II-A)
Part II-B
Definitions (Part II-C)
Table 1 (Part II-C)
MS4 requirements (Regs)

Stabilization
(with plants)

2 Definition (Regs)
SWPPP requirements (Part II-A)

The BMP Minimum Standards and
Specifications in Chapter 3 of the
1999 VSMH

1. Earthen Embankments
2. Principal Spillways
3. Vegetated Emergency spillways
4. Sediment Forebays
5. Landscaping
6. Retention Basins
7. Extended Detention Basins
8. Detention Basins
9. Constructed Wetlands
10. Infiltration Practices
11. Bio-Retention
12. Sand Filters
13. Grassed Swale
14. Vegetated Filter Strip
15. Manufactured BMP Systems

Components of BMP 6-15
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The BMP Minimum Standards and
Specifications in Chapter 3 of the
1999 VSMH

1. Earthen Embankments
2. Principal Spillways
3. Vegetated Emergency spillways
4. Sediment Forebays
5. Landscaping
6. Retention Basins
7. Extended Detention Basins
8. Detention Basins
9. Constructed Wetlands
10. Infiltration Practices
11. Bio-Retention table 3.11-7A – 7C
12. Sand Filters
13. Grassed Swale Channel specifications of the VESCH
14. Vegetated Filter Strip any plant as long as it is adapted

to the Plant Hardiness Zone
15. Manufactured BMP Systems

Components of BMP 6-15

Plants and the BMP Clearinghouse

BMP Plants Plants

1. Rooftop disconnection No* 9. Bioretention Yes

2. Sheetflow Yes 10. Dry swale Yes

3. Grass channels Yes 11. Wet swale Yes

4. Soil amendments No 12. Filtering practices No

5. Vegetated roof Yes 13. Constructed wetland Yes

6. Rainwater harvesting No 14. Wet pond Yes

7. Permeable pavement No 15. Extended detention Yes

8. Infiltration No



1/12/2016

16

But which one recommend plants?

BMP Plants Plants

1. Rooftop disconnection No 9. Bioretention Yes

2. Sheetflow No 10. Dry swale No*

3. Grass channels Yes 11. Wet swale Yes (13)

4. Soil amendments No 12. Filtering practices No

5. Vegetated roof Yes 13. Constructed wetland Yes

6. Rainwater harvesting No 14. Wet pond Yes (E)

7. Permeable pavement No 15. Extended detention Yes (E)

8. Infiltration No

Module 4b
The details: Plants in the ESC Standards
and Specifications
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ESC BMPs that may require
vegetative (or other) stabilization

3.09 Temporary Diversion Dikes

3.12 Diversions

3.13 Temporary Sediment Trap

3.14 Temporary Sediment Basin

3.17 Stormwater Conveyance Channel

3.22 Vegetative Streambank Stabilization

Need to be stabilized before made
operational (MS-5)

ESC BMPs that may require
vegetative (or other) stabilization

3.09 Temporary Diversion Dikes - Vegetative

3.12 Diversions - Veg./Structural

3.13 Temporary Sediment Trap - Vegetative

3.14 Temporary Sediment Basin - Vegetative

3.17 Stormwater Conveyance Channel - Veg./Structural

3.22 Vegetative Streambank Stabilization

Need to be stabilized before made
operational (MS-5)



1/12/2016

18

Module 4c
The details: Plants in the SWM Standards
and Specifications (II-C)

Minimum Standard 3.05 (VSMH)
Nearly similar as appendix E in the BMP Clearing

house (Part II-B)

Minimum Standard 3.11 (VSMH)
Provides an outdates list of plants including:

English Ivy Invasive

Japanese Pachysandra non-native

Large Periwinkle Invasive



1/12/2016

19

Module 4d
The details: Plants in the SWM Standards
and Specifications (II-B)
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Traditional BMPs

1,000,000 liters of
stormwater

(multiple storm
events)

100 mg/L
pollutant

(average)

BMP

1,000,000 liters of
stormwater

(multiple storm
events)

50 mg/L
of pollutant
(average)

No volume reduction, only load reduction

100 kg

Total
pollutant

load

50 kg

Total pollutant
load

discharged over
time

New Stormwater Paradigm

+ Treatment
of runoff
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RRM, “New” BMPs

100 mg/L of
pollutant

(average)

500,000 liters of
stormwater

(multiple storm
events)

50 mg/L
pollutants
(average)

Volume and load reduction!

25 kg

Total load of
pollutant

discharged over
time

BMP

100 kg

Total load
of

pollutant

1,000,000 liters of
stormwater

(multiple storm
events) 50% volume

reduction

RRM

Virginia
Runoff

Reduction
Method

1. Reduce the
total volume of
runoff carrying

pollutants

2. Decrease the
amount of runoff

to receiving
streams

3. Maintain
groundwater

recharge rates
at development

sites
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BMP: #2 – Sheet flow to vegetated
filter strip or conserved open space

Conserved
open space

(may require
reforestation)

(designed)
Vegetated filter

strip

BMP: #2 – Sheet flow to vegetated
filter strip or conserved open space

Vegetated filter strip requirements
1. Dense turf cover, or
2. Landscaped with herbaceous cover, shrubs and trees
3. 90% cover after the second growing season
4. Near roads need to use salt tolerant species
5. Plants should be able to withstand periodic wet and dry soils
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BMP: #2 – Sheet flow to vegetated
filter strip or conserved open space

Reforested conserved open space (mostly buffers) requirements
1. Replace turf with native trees and shrubs, or
2. Transition between vegetation types (meadow to shrubs to woods)
3. Prefer deep rooting species
4. Over stock the area
5. Random spacing
6. Add ground cover

BMP: #2 – Sheet flow to vegetated
filter strip or conserved open space

Benefits

Removal of TP by
Runoff Reduction

Removal of TP by
Treatment

Yes No



1/12/2016

24

BMP: #3 – Grass channels

• The local street right of

way is the prime

location to use

channels

BMP: #3 – Grass channels

*

*
*

* Introduced

** Native but does not grow in coastal plain and piedmont

**
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Red fescue
(http://vaplantatlas.org)

Reed canary grass Kentucky bluegrass
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BMP: #3 – Grass channels

Benefits

Removal
of TP by
Runoff
Reduction

Yes

Removal
of TP by
Treatment

Yes

BMP: #5 – Vegetated roofs

Two types:

• Level 1 soil media <4”

• Level 2 soil media 4”-8”

• Specific drought/heat/

wind/sun tolerant plants

(Sedums)
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BMP: #5 – Vegetated roofs

Benefits

Removal
of TP by
Runoff
Reduction

Yes

Removal
of TP by
Treatment

No

BMP: #9 – Bioretention basins

• Surface runoff is directed

into a shallow landscaped

depression that incorporates

many of the pollutant

removal mechanisms that

operate in natural

ecosystems
Different types:
• Micro-bioretention/rain gardens
• Bioretention
• Urban bioretention
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BMP: #9 – Bioretention basins

Design considerations:

• Size

• Level of design

• Proximity to structures and

septic systems

BMP: #9 – Bioretention basins

Level 1 Level 2

Micro

Bio
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BMP: #9 –
Bioretention
basins

BMP: #9 – Bioretention basins

Benefits

Removal
of TP by
Runoff
Reduction

Yes

Removal
of TP by
Treatment

Yes
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BMP: #10 – Dry swales

• Soil filter system that

temporarily stores and

then filters stormwater

• Level 1 turf

• Level 2 incorporates

trees and shrubs

BMP: #10 – Dry swales

Benefits

Removal
of TP by
Runoff
Reduction

Yes

Removal
of TP by
Treatment

Yes
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BMP: # 11 – Wet swales

• Cross between a wetland
and a swale

• Intercept shallow
groundwater to maintain
a wetland plant
community

• Two levels:

– Level 1 No plants

– Level 2 Wetland plants

BMP: # 11 – Wet swales

Benefits

Removal
of TP by
Runoff
Reduction

No

Removal
of TP by
Treatment

Yes
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BMP: #13 – Constructed wetlands

• Runoff from each storm

displaces runoff from

previous storms

• Long residence time allows

multiple pollutant removal

processes to occur
Level 1 emergent vegetation
Level 2mixed vegetation
Level 1 emergent vegetation
Level 2mixed vegetation

BMP: #13 – Constructed wetlands

• Zone 1: -6 inches to -12 below
the normal pool elevation

• Zone 2: -6 inches to the
normal pool elevation)

• Zone 3: From the normal pool
elevation to + 12 inches above
it)

• Zone 4: +12 inches to + 36
inches above the normal pool
elevation (i.e., above ED Zone)
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BMP: #13 –
Constructed
wetlands
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BMP: #13 – Constructed wetlands

Benefits

Removal
of TP by
Runoff
Reduction

No

Removal
of TP by
Treatment

Yes

BMP: #14 – Wet ponds

• Consist of a
permanent pool
of standing water
that promotes a
better
environment for
gravitational
settling, biological
uptake, and
microbial activity



1/12/2016

35

BMP: #14 – Wet ponds

Design considerations:
• 25 ft. buffer
• No trees or shrubs on

embankment!
• No shade species
• No species susceptible

to wind damage

BMP: #14 –
Wet pond
Species
Selection

http://www.deq.virginia.gov/Portals/0/DEQ/Water/Publications/RiparianBufferManual.pdf
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BMP: #14 – Wet ponds

Benefits

Removal
of TP by
Runoff
Reduction

No

Removal
of TP by
Treatment

Yes

BMP: # 15 – Extended detention pond

• Relies on 12 to 24 hour

detention of stormwater

runoff after each rain event

• Two levels:

– Level 1 turf cover on

bottom

– Level 2 Trees and wetlands

in planting plan
Appendix E
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BMP: # 15 – Extended detention pond

Benefits

Removal of
TP by
Runoff
Reduction

Level 1: No
Level 2: Yes

Removal of
TP by
Treatment

Yes for
both levels

Appendix E: Landscaping

• Divides Virginia into 3 regions:
– Coastal

– Piedmont

– Appalachian

• Divides a site up into 6 zones:
– Deep water

– Shallow water

– Shoreline fringe

– Riparian fringe

– Floodplain terrace

– Upland slopes
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